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( 7) fUuiit 


4,5 






2,5 










( Aiaij 13 ) f bjjal! 


2,25 


J jjliJI JJ p jjJall J^JJ (_^« 


1 O^* 2 


5 


4jjLij^11 ASUa]! 2 2S1 U) ^ 




3,25 




JjSft fJaJ! - 3 l«> 


2,5 




tr 3 ^) ^JaJl - 3 
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>V 1SJ| Jj^l ^| ^| ^U^l J^l <> : ( AMI 4, 5) JjVl pJaJt 



(g mL ! ) 1 s 2h<\i 


(g.mol ! ) -j j^II aJjSII 




p(A)= 0,956 
p(B) =0,810 
p(AN) = 0,966 


M(A) = 88,0 
M(B) = 88,0 
M(AN) =158,0 


(A) i>a-aJI 

(AN) ^jjj^ jJI Ajj-^I 



CH3 — CHo — CH? — C 



\ 



■ fajnil ) c5 j (A) <>aA^I t> V A = 1 1 mL ^j*- Z 



OH 



CH 3 — CH — CH 2 — CH 2 —OH : if* (B) Jj^ 1 i> 0, 12 mol j 

. M(E) = lSSg.mol -1 (E) iSy^c- J* U_Aj ' aT"""^ ^ • u'-^ Cj U^m 

. (1 Jlfi) t o-O 21 JeliSll x pjSSll jjki x = f(t) uW^ 1 

, t = 0-^ X =f(t) ^'iVlall (JjLaaII (A) pjt'linoll JlaJ 
X(m0l Jja.j JcUjII ( L^aj ^jxj <— SJ^^ iacl -1.1 I Qlj 

(A) |^f|^|^ | ^^|^|^|^ l|||||||||| ^|^ ||||||||||| |^f|^ PH tUjUfa 4 L-luia.1 -1.2 | 0,75 

. t = 0 AJiaJll jjc v(0) 

i o^jjjalall t L-aj »j i all (jLaxluAj -2.1 I 9jj 

IS^Uail (E) ^ 5^ ^l** «_i3St 

Jacl j (B) J J*S1\ J (A) L y a ^ t> 
Aj.ai.il1] I Uiaa (E) ^jS^all 
(A) Q^aail AjJaill SjLall <j>aS L-Lma.1 -2.2l 0>25 
K jj' ^-"^ '.'"'^1 -2.3 




10 20 30 40 50 60 70 80 90 



o,12mol jrj^j -2.4 1 L 

. (B) J_^l t> 0,24 mol j 
^ J^LJI Jcliil] ^l^jll ^sSSlI i.i.^l -I 

laA jjj^a > jnAl -L_l 



. (AN) ^J^j^ J^l AJJ-^W (A) ia SI (jjaj_j*!L (_3jLuJI (Jcliill JjJ^a (jAuLaJ iilljS lA^J 

aJjS (^ic Ji^xaua c tiL^jlj^l jjjjjI u-V^ = 14mL W^-j (B) J^^ 1 1> V B = 13mL ^ 

. e 4^ j^l t> m (^) 
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. ajj-uilJI i flj^aj ^u.-ilt JLaaioilj t s^A ^ Jx-aUJI Jclijjl AtaU-a ( ■ uSI - 3.1 I 0^ 

. m(E)^l^l-3.2l_0zZ5 

Ajj^I CjVja^l ^JJ AjjAilU! CjVja^l <> : (to 2, 5 ) f jaJl 

* F = 96500C.mor 1 : <eJlj9^3 : cjUasw 



O Zn(s)/ Zn 2 7/ Cu + / Cu(s) © : ^ A^lk^VI a^I 1 j ^bj^l ^j- j a^I j=J 

(Cu 2+ + SO4") o- 1 ^ 1 ^Al>£ J t> 150 mL 1 <ji*ll cS - 



Cu 



2+ 



l,0.10~ 2 mol.L 



Cll 2+ tldjjjVb s j^J 2 



Zn + ^j^L? cs- 1 -^ (Zn + +SO4 ) jJI C:!chj£ JjLa^ ^ 150 mL 2 <_>^l cSj^ - 

Zn 2+ ] =l,0.10" 2 mol.L" 1 : jA 



(1) 
K 



COM 



0i 



(2)' 



' 1 2^ J"*^ C5^! K fjjA dla^jl 1 t = 0 Saaill Juc. 

jiillll jjj t_jxL (j^l jjc -1 .1 1 0,2 5 



A 



■1.2 



0,7 5 



Cu 



2+ 



^.lO^moLL -1 > 1 <ji£ll ,J Cu 



2+ 



Cu 



2+ 



2 o-^JI 



1 o-tsfl 



2 



= 2,5.10" 3 mol.L _1 jA Cu 2+ ^Aj jjVl j2 U^uc 

2 (^Ja ^Jl K t = 0 AJi=J31 lie i 21^1 ^.ji 

IjLii ajljJi ^ jj-uj AjjoiajoJI jlSI jjl Ja^.!)\i i Ji jjut}\ (j^jj aJilcV 
. I = 15,0mA<ilj AjA^ I jxloix UjIjj^£ 

jjj ^ill jjjj^iVI jjc -2.1 1 5 



Zn 



2+ 



At 



= 5,0.10" J mol.L _1 jA Zn 



2+ 



jUjjVI JJ^JJ ^."^ A-aj!)UI At Slall t-Luia.1 -2.3 AZ^. 
(AlaAj 13) fbj^l 



jjjpJ! f jjjj <> : ( to 2,25 )1 OiJ" 

. L^siyuo ii>«J Jaa9 (31^9 jLuJLij\JI .b-.jugj ^jJ^-b ^>^jo ii^J (^Isij \J 
(^IsiJ 9 £,l>aJI v_svS LajLjijijLijl (jjo _>az>l LoJb >jLa_>jj Jo_uJ9 v_sv9 ^jJ^-b cL>gjo jLujujI clc_>_uu u^Sij 

.JliJ*J L-h^ >S'= > -^ > CUiO^ (JjjuijJ L^jLjJ>I AjlC ^jJ^jJqJI «^>9joJI ul Jio-\L Lo>S .jL>jijuj\JI JajuUgJ L^jjOjS 
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c = 3,00.10 8 m.s" 1 ^lj^l ( > 





(R)j~t 




0,434 


0,768 




1,52 


1,51 





1 



jjJa ja. t ^Li. j]l ^j-a Ail jJajm) ' Sj^aj ^Jajm (jx / 4 laflj .jjc (Jwjj 

i (jiajjVl £ j' all Ajjl j!La 
SJIaJI ^JLluall t aJal) jljll ( 1 ) AJoUJI ^ Jaa.!>U 

• (V)l P"'^ 1 (R) J*^ 1 l> 

^Ujll^ A, R A^^IJjLjcjic -1.1 1 0.5 

. pU^! Ij^J plj^SI (J X Jj^j ?r^j^ n jLAj^l JxU-a SJ^^j 

s "OR » * R 

J jJa jjlll (filial pU^V <fuullj <-_aliji Jaw jj n Jm^iVI JJjlx jrlaij - 1.2 I 0' 5 

jIuluVI Jaw jj jlSlaUJ jljlllii B J A '"'"^ 11 = AH " Ai^ilaeJLl p\ j£jl ,_a X ^Ja. j-« 

^ • • ^ o • 

(J-ajLLaball ^la. jlj <Jjaii]lj B J A L>* l— ImaJ 
-la-Lall (^gic- 13 i (J = f ( — ) J^jj a (J-" 3 ^)*^ ^ alia a aji] <1uUjIj 4j j£ jaj! <* xjjjll (j^a jC (J (J-"^ 

a 

.3 JLill ,J j^l 



d(lO" 3 m) 



lfl0 3 m-M 

a v ' 



0 12 3 4 
3 




D = l,5m 



X 



( jLp! JL l^jc jj*- Sjji^ 0 ) . 9 = — jl UJc ajD j A H jomu -ja.jl -2,1 1 

a 

A, A-ua ^ t 3 JLill jUw ^gic l^Lucl -2.2 1 5 
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^ubj^l AiUal! ^uwJii! 4__U__! <> : (Jaiu 5) 2 c«J-" 
AJlC L^JLo^si-ujIs oloiSuoJI v_sv9 3! oLijl.b.JI v_s\3 Igjujzxj^ c^Jlij^S <isl_o l _sJI PjljujuOcjOjJI cisLLJI JjcpeJ o^^ 1 

. _>JlcI_3 jJ^J cLJj ci-b-.julgj /_J< cLi^juuo^jjj «^>gJ ^b-uul^j vjlI_5>jo (j-*-^ ^->^lj^ uS^! Or!> j0 ^' '-^ 

i o^C-L^a jj jj AjJJ A_ajail jjj Ajjo-a-jj Aa. jl aJ_uujI jj <* la ua c.l_ul t -j£ * (^gjajjx jjj jj jill JjlaJ Ajjlial 

(jiijja_ill ^-JJ-a j ._-aa.i jail 



1 



R 



2. 

1 \V " 




/k i 



T 



c 



il|Aa.j}}| 

■ U max = 2, 25 V j__a_ ji_-__i 

Aa. jl (ja yjalallj J (JfLillI ^ (J!_aa1I L_Jj£ijj_l ^jji Cjjajl 

~X ^ji lUj- j C = 0,10F a3^ j a^S 



1 <J^ t tiLuJ] jl^a. AkJ jj .k t^^j R = 10Q AlajULa 

l— >li 4 A^ljla CjIja i__L>lj jLiill Aaa.jja i t fljfLall i _ 5 _L_Jj« (jjj U c JJ jiill JjlaJ fJ.^ l — l ^J^ C- 



2,5 
2,0 
1,5 
1,0 
0,5 
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el ja.1 Aj!)Ij <ja QjaJ all j 2 (J^^l <_s^ (Jj-*-*^ cs^" - 

.K jLjjjI 2-^jx L_i__a. ( c ) j (b) j (a) 



0 



£jJa jaj <Jj>^aa-a]l jLua]! JJ> <_J£ jjsl -1.1 |_[ 

jajoJI eLiil 

;i « ; '<^\l ^ la l^iiaj j£\ 4jLblij]l aJ^U^I ^a.ji -1.2 | 0, 5 

i (ja udl <iljjl — I 

A]|^11j ' aSLall £JJ3J J!ila. u c JJ jiil jc- JJ«J -1.3l-P-lA_ 

(t-3) 

aL_»_Lu_<-S1 a jl^ll (ja jll A_ul!i x ( — JJa u c = U max .e T 
J__ai j '••lU^^.^. v .l ^-l JJa.l i(t) J^aJI < jr Ja_U-ll AjjA i ,a-L-_i jjj 4^ jl j i(t) jlilll jjjxj ^Lli__l 

.(2 j 1 cPSJA\) ^Ujlj_Jl 

. sJC-Lua jj jj Ajjj AJswuiIjj i LiLa (j_wui -2 

lilj Ijj jj laxj W j« 4 Q AjlaA\ JjjLoJl t flj_> all ja_uil (J-axiool i—Ua 3 <J^*-^I c_r^ (Jj-*^! ' ■ uSjSlI jail 
. 50Q l«iaj_ R Q 3-a jlia jj£- t _J_Lal l jaj-lj] S jl-JI jlei 1 t=0 AjaaJJI -UC . U Q = 2, 25V 
^cS^-^l <_s^ (Ji-a-all (^g-ia Lall (^gic- (Jj>_aa_J i ja-illl c.Liii t flj£ all / a-JaJ J-a (jJJ U- c JJ jill JjlaJ (jJ^- i_-u-_4_l jl-g^ AJajjil jj 



2 3 4 5 
2 
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fu c (V) 




K 



o 



C: 



1 H ik 



u 



3 J^i 



///// 

mas ^ 

0 4 8 12 16 20 24 

. i-iii^l frUiii U c jj jjII l^ii^j ^1 4jLblij]l a!±jlA\ Cifil -2.1 1 0,25 



.<L«ioiA]l "s jl^l] ^jll Ailii T ^ u c = Ae 1 + B J^JI (jlc- ^iLalij]l <SjUJI <_U ( . -2.2 1 0>5 

.B J Ally^-^ L>* <J^ >ii* ' 4 <_Kj^I tg LS^" - ^Uuel 

^aljiaJ £a ^iui (jj^J ^ S (JiLa-ajl a ' all ^joijI al&all (3^-^ eljji (j'O^ *^V.jJ i(t) J^-^ J^*^ -^J^ -2.3 1 Pj ^ 

. £SJjl jJjI (Jj-oi J (— il Laj aVI 
t j ai ,'^ 1 l^jiiail SAajI (jjiij (_Pla. UK (jajouj IglajLLuLj (jl i . taj R Q <Lajlia]l <Uu3 L-Luia.1 _2 4| 0 25 



1 K 2 



O 



u 



► 



5 



u 



R 



RLC SjU ^ ^LLiUI .3 

^jlc R A-»jllaJI AaaJ kbJa ( il&alj ,-KII j^. uill AjUj jjc. -3.1 | 1,25 
i (2) 2-^3 JaII (jSj K £^ ^a. jl 4 t = 0 lic , R x = 0 ^Sll 

. 6 J1aA\ Ls l^lA\ ^jic <_L^ai 



( < VXJI ^Ujj^ jjj y jj UJaaJ (Jill ^> jL alijll <ljl*-all t aJLJI s^A ^-i t Cuiii -! 




u c =U 0 cos 



271 



.t + cp 



J£jill (^ic AjLbliill aIjUvaII (_U ( . uSj - i_j 



. ojWI ^ jliill I max iS J*-aall SAiill i ■ lma.lt filial I Jallail jLaJC-lj 
Ajj^i ^Uaj Jj-tfiai iR 2 ^0 (^Jc R 5-ajliall AasJ kb ^ - 3.2 1 Q>25 

d 2 Uc . R2 due . 1 „ _ a 

t — I — . — ' — : r . — • Uc — U 

dt 2 L dt LC 

dE f 

I SJaaJ Aic 6 jl^ll AjKII AlUall E T '""^ ij R, 1- jjjxj ^a. jl 

dt 



6 
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J^J JjV» tflf>fl ( ^aS3 5,75) 3 
dl£2*b LjL-i! J) jaJ! LjluJ! <> : ( ^ 3,25 ) JjVl * jaJI 

]o$suujJ\ <tf>> u-ulqJ />Lajl>\JI Sjjoj*J ol ( Newton ) o^sv u^>^l 

^ejLJI i-S^iJI ul guJLi_iJLil3 <<^oJLitjo JI.5L.Jjl3 J-^ ^ />Lajul>I JLcxajLijjIj 
■ ubj^JI <p«j /)Lajoj>\JI JogiLjuu oLc_>_ijj >J)\LiJ>l t _■■»-. ju i_s\-<3) ^jI^joJI 1 >C 



. m (j^j V f?^' o* 2 (b) j (a) jJI c> 

.( 1 jsl^) ^ jVi h ^ic jVi 

£^ J (a) a,j5UI a^I jj^ - 

(\ (JSLoi)h <C-lilijl eLa Aj <— filial L_) _afjl J (b) *So^l '—'J.J 3 * — 

;4j31jjI ^jllill Jc- ^JJ-*J AAaJ ^j!)La jUj^ ^Jajoil _aJ 

t a = 0,41s ^UiaJl! Aic q± jVl ^Jk^ ( a ) - 

t b =1,1 S AJaaJJ! Ajc (j^J^ 1 ij\ (b) 4jj^ J*^ - 

.,".Kt— A 

m = 6,0.10~ 3 kg 1 V = 2,57.10~ 6 m\ p = 1000kg.m -3 *j*a>aJI i g = 9,80m.S -2 : V&M £jl^ 

_ JaaS Lgj jj Jl c.1 _agJ! J IgJa jLoi ellii *j iaaJ (a) *SiJ^ (j' Jf**-^ 
; Jl ^Lall J Ig L jiui f.Lul (b) *SU^ ^J^aij 

P = m.g : U^jj - 

F A = p.g.V ! l^jAijj (jjjAxa^jl <x3lj - 

v j ^^K 1 -^ ' f =K.v 2 : Up-^ ^^ill ki3l£ia.VI SjS - 

Lj la jLuj <iLui (a) ^JJ^I Jj' aS <Cjxm UjiSaJ Jll Uta^l ^1x^1 Clfii -1,1 1 0»25 



a vfm.s 1 ) 




2 J^i 



h pUj jVl A-aj3 L-Luaa.l -1.2 | 0,5 

. »U» J (b) 4-u.ljJ .2 

jut JjiaJ ^ "'^ 3-^- ^ajjiljj 

2 J5^l J JSaJI jUxall jc CiL^a i & jll J!>U. (b) 

Jll ^uLaliSlI aJ^IxJI Cifil -2.1 1 0,5 

-L ya£\ CAAoxjH 5JV^J P.U3I J Ja jUI «sUjj (b) <JJ^' 

_ Aj^aJl 1^V-j,„ y t=0 ^Llaaill lie. 
J 

K ^J^l Jia. 2 L&ill jLu* Jt I^LaJtl -2.2 1 

(b) AjjSUI jSijA g- jl^j a 0 -2.3| 0,75 

. mj P jV J g t = 0 <Ja^l]lAic 

. (b) ^jj^I j^aaII c> j^' 



t(s) 
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. H = 2h ^lijjVI (jaij (>«t = 0 3 laaJII -^C. <±i± AjCjjoi jj.Jj(b) j(<l) U^L)^ J :ul ^ JJ^ 

. At -"-H 

£flj jI-IaJI ^1 Q^iolt jIIaI! <> ; ( 4iaAj 2,5) ^flSfl f jaJl 

oSuoJ ^soJI cu\kJI o^l^JI (/> 1630 -/>1571 ) jJL^ 

4x.lajoi C5^P^ ]" AjcLuoi (j^aiki<a (^g^- (S) CS"" 3 ^ 'iU, (Jlilji jLijj ^ai 

3 (J^iJI (j^JJ La£ U£L>^-^ LiJj'-^^ (JjLa-a ^^LjAj jI.1aj I I" 2 
. ^U^l jIAaII ^JjJ Ci^.j <>ajbU O j^J^ 1 UJ^J 

G = 6, 67. 10" 1 'S.I : ^ jSII <-^MI ^ * r 2 = 42200km J r, = 6700km 
: a <>j^ j o'j O & jji J^'- M T = 6,0.10 24 kg : <>jSM 

. ^UkV 1 <>*Ja«3 M t- OM + 0'M = 2a 

. J^' c5J^ J^' ^ (S) o°j-^ . 24 




(S) J^ 1 ^ jj^ Tj — i -2 _J_ 
(S) jj^l T 2 — j j u^Viol l jIaJ! ^ 

. T 2 j r 2 j r 2 yv^T, t> 

Laic (Jl) AcLoJIj Tj A-aj3 L-lLtta.1 

. ^aj jA\ jIaJ! (jlc <>ajbU AaouIIj jSLui (S) 

i all jj->- all aljj 4 _ s j]I £ laSlII ^jflxj -3^ — 

||u||=i ^ 6e=oe.g ^<ij*^i j jijiA^u 

(S) J-all a s ^ jLuijII j;n»J Jaci 

. OE j M tJ G E 



E * Saajll lie 



3 J^i 
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